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ietary and lifestyle changes remain the cornerstone of heart disease prevention. 1, 2 It has been estimated that >80% of cardiovascular events can be prevented with dietary and lifestyle modifications. 3 Vegetarian diets are one approach to achieving a heart healthy dietary pattern, low in saturated and trans-fats and high in fiber and antioxidants. While other heart healthy dietary strategies such as lowcarbohydrate, low-glycaemic index and Mediterranean diets have been shown to reduce incidence of cardiovascular disease, recent meta-analyses have found that these diets do not consistently reduce low density lipoprotein-cholesterol (LDL-C), 4 a major therapeutic blood lipid target to improve cardiovascular health. 1, 2 This lack of consistent effect represents a possible major barrier to recommending these diets to dyslipidemic individuals. The inconsistent lipid benefit with these dietary strategies relate to the higher consumption of saturated fats and an incomplete avoidance of red meat intake, both of which have been implicated in cardiovascular disease risk. 5 Therefore, a complete avoidance of red meat consumption such as the vegetarian diet may represent a dietary strategy to which cardiovascular risk can be reduced through improving blood lipids. The cardinal feature of vegetarian diets is the absence of animal products, but there are those who claim to follow a vegetarian diet that include some forms of animal flesh. 6 The variation in actual practice, thus has led to subtypes of vegetarianism: (1) pesco-vegetarians, who omit all animal products other than fish; (2) lacto-ovo-vegetarians, who omit all animal products but include eggs and dairy products; (3) lacto-vegetarians, who omit all animal products but dairy products; (4) ovo-vegetarian, which omits all animal products but eggs; and (5) . Thus it appears that vegetarian diets compared to omnivorous diets may improve body weight and blood lipids (except for HDL-C and TG), representing a dietary strategy that can improve cardiovascular risk through improvements on dyslipidemia.
One potential concern noted in this meta-analysis is that HDL-C was significantly reduced on vegetarian diets, which may offset the observed health benefits. The observed effect, however, must be interpreted in context of the other findings. Although there was a significant reduction on HDL-C, other
The opinions expressed in this article are not necessarily those of the editors or of the American Heart Association. important cardiovascular risk factors improved. It can be argued that the reduction in other pro-atherogenic lipids (LDL-C and non-HDL-C) and body weight is far more important; as both are established clinical targets while HDL-C is not. 1, 2 Observational studies have failed to demonstrate reduced cardiovascular risk in those with a genotype that favours high-HDL-C compared with those with a genotype that favours low-HDL-C. 9 Furthermore, pharmaceutical interventions to raise HDL-C have not resulted in reduced CVD risk. 10 Taken together, these finding supports the emerging understanding that lipid functionality rather than absolute cholesterol mass maybe a better indicator of atherosclerosis risk. 10 In those in whom potentially lowered levels of HDL-C is a concern, other foods that fit with a vegetarian diet such as nuts and olive oil, 11 may be included to raise HDL-C and reduce CVD risk as demonstrated by the PREDIMED trial. 12 The strengths of this study include its rigorous search criteria, clear inclusion and exclusion criteria, and an ability to look at several lipid markers of cardiovascular risk. Its limitations are shared by most meta-analyses of randomized trials in nutrition including lack of blinding of participants (which may have led those assigned to vegetarian diets to change their lifestyle in other ways), the small number of studies that allowed for estimates of the effects on the total cholesterol:HDL-C ratio, and possibly intractable confounding by changes in body weight between the studied groups. Further analyses using meta-regression analyses, to derive an estimate "adjusted" for change in body weight, may help to clarify this point. Nevertheless, it is of great public health importance that these diets did lead to meaningful changes in body weight, a desirable part of an overall strategy for cardiovascular risk reduction. Furthermore, it is known that diets rich in plant foods with cholesterol-lowering properties, such as the Dietary Portfolio, lower blood lipids and blood pressure independent of body weight change. 13 The cardioprotective advantage of vegetarian diets has long been long recognized. In a systematic review and metaanalysis of prospective cohorts, vegetarian compared with non-vegetarian diets reduced ischemic heart disease risk by $ 30% (risk ratio [RR]= 0.71 [95% CI: 0.56, 0.87]), 14 a risk reduction that is similar to what was reported in PREDIMED trial where modified-Mediterranean diets was compared to a low-fat diet with a 5-year follow-up duration. 12 Furthermore, improvement of the risk factors of cardiovascular disease have been reported. Compared to non-vegetarian diets, vegetarian diets have shown significant benefits on blood pressure, glycaemia, and body weight.
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The benefits of the vegetarian diet underscores the importance of taking a whole dietary approach to managing cardiometabolic health. Though the cardiometabolic benefits of vegetarian diets are widely attributed to the complete avoidance of red meat, 6 it is important to emphasize that the vegetarian diet are also healthy because of the reciprocal increases in the intakes other healthy foods. 18 In a national survey lead by the United States Department of Agriculture (USDA), the overall dietary pattern of self-defined "vegetarians" compared to non-vegetarians were generally found to be healthier. 19 Compared with non-vegetarians, vegetarians eat diets lower in total fat, saturated fat, and cholesterol and higher in fiber. 19 They also consume more grains, legumes, vegetables (green leafy and yellow), fruit, and wine. 19 The health benefits seen with vegetarian diets are likely related to synergy among many healthy plant foods. Nevertheless, it is possible to eat a vegan diet that is highly processed, rich in fat and hydrogenated oils and low in fiber; this sort of diet will not provide health benefits solely because it is devoid of animal flesh. Other dietary patterns such as Mediterranean diets, plant-based diets, or the DASH diet, have been consistently associated with good health and also combine a number of healthy and highly-nutritious minimally processed foods, including of some of the same ones found in vegetarian diets. 1,2 These shared characteristics underscore the importance of viewing diets as more than a defining characteristic of avoidance or overconsumption of single nutrients or food groups.
Beyond effects on cardiovascular health, plant-based diets may be kinder to the environment, if harvested and supplied responsibly. The environmental and economic impact of food choice must be considered in light of air and water pollution, loss of biodiversity, and destruction of ecosystems. A plant-based diet reduces the demand for raised livestock, which is a major stress on ecosystems and on the planet as whole. 20 Adopting a plant-based diet will not eliminate these problems altogether, especially in the face of a growing global population, but switching to more locally produced, plant-based foods will reduce the burden of agriculture and fossil fuel used for transportation. In a comparative study between nonvegetarians and vegetarian diet adopters living in California, vegetarian diets still demonstrated needs for natural resources for cultivation, but compared to nonvegetarian diets, these diets required 2.9 times less water, 2.5 times less primary energy, 13 times less fertilizer, and 1.4 times less pesticides. 21 Thus, a switch to a more sustainable diet primarily based on plant foods represents a way to ensure both environmental sustainability and human health.
In conclusion, other established dietary strategies such as the low-carbohydrate, low-glycaemic index and Mediterranean diets have been shown to improve cardiometabolic risk because of the combination of healthy foods eaten together, but effects of these diets on serum lipid risk factors for CVD is less clear. 4 While the vegetarian diet is similar in dietary composition to the Mediterranean diet, it also includes the complete avoidance of red meat and reciprocal increases in other healthy foods. This difference in dietary practice may explain the improvement in blood lipids (except for HDL-C) that is not seen previously in these dietary strategies. 7 
